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1020030058546 <£x\: 2003/10/22 

[aai?*! mm 

0004 

[31 ft SIR] 2003.08.23 

[^XmSl^fl] G02B 

gu] qw& m^misit o\m o\mm &m am Ai^g 

[ m 9 21 S^SS] MULT I -WAVELENGTH OPT I CAL TRANSM I TTER AND WAVELENGTH D I V I S I ON 

MULTIPLEXING SYSTEM USNG THE SAME 

[SSI&I3H] 1-1998-104271-3 
[CHBI2I] 

[39] oia^ 

[CH£l°j2S] 9-1998-000339-8 

[SS?IS§^eiS] 2003-001449-1 
[»SXH 

[£92| ^?5^|] OIXH^ 

[£S°I S^S^I] LEE, Jea Hyuck 

[^Eig^&S] 690111-1011145 

[?3SS] 431-062 

3 J|£ Q[of A \ goh^i ^ot 2 = 1469 

[^3] KR 
[&8»] 

[£S2| ^gH3|] 0|g*j 

[^S°J S?s:i] LEE.Jeong Seok 

[^SJe^^s] 680511-1657724 

.431-050 

[^] s^is y^Ai bi^e 1104 sm^ m=?omm 106-805 

[SJ3] KR 
[HfSXH 

[&S2| ^SS2|] S^^j 

[£S2J S^S^I] HWANG, Seong Taek 
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1020030058546 



SXM 2003/10/22 



[^EJM^Sis] 650306-1535311 

459-707 

i^±] S^AI CH^OWM 102-303 

[^3] KR 

[«82| 9gHI?l] OH.Yun Je 

[^eJ^^SS] 620830-1052015 

449-915 

[3^1 gojAI ii6f0li 102§ 202 S 

i^m KR 

I ^ xi i mmg xii42s°i ^§011 £i m ia, ^ais ni6os°i ^goii 21 

th fS!^! A^ S g?BL|Q. CH £| 2J 
012^ (°J) 

[Dl^m^^.] 20 3 29,000 §! 

[3^*asi 5 a 5,000 a 

0 2d 0 a 

[^lAI-S^Sl 15 m 589,000 B 

imm 623,000 & 
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1020030058546 %^ ^^>: 2003/10/22 

« ^^5- t^sM^H, ^s}-^ #3*Rr cf^sj-Z^cf^sj-yl^, ^1 cf^/ 

£ 1 

Cfs)-^-, 3)-^- Cf^, ^tL^-^ 
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1020030058546 #^ <£t.}: 2003/10/22 

^^l7l<4 oil- ol-g-tt ^HJ-^ 4^ ^ 4^ *1^{MULTI -WAVELENGTH OPTICAL 
TRANSMITTER AND WAVELENGTH DIVISION MULTIPLEXING SYSTEM USNG THE SAME} 

[5= £3 ^] 

IE 5tt IE 1^1 elH^ofl^ s)-^- ^ofl ojsfl ^ o. ufBj-tfl^ ZL 

-E 7^- £ 1<H1 5*1^ ^ofl o}sfl s$A£Q i^o]^ ufE}- 
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1020030058546 #<N °4A- 2003/10/22 

AQ ^ ^(Wavelength Division Multiplexed : WDM)^ ^%-*§ #7}<y 

7V n j-(Passive Optical Network: P0N)£r 7l^l^-3f 7} c QA^r 6 \) A<&^-& 7\A 

A>^-£]J1 3XA. S«r, A o v ^tr sK> ^ ^ y o^^ 71-^t.]-!- nj-cf ^i-jr JL-fi-tr 

4^ °j7ff 7l^l^-u2f 4^o) z]- 7>^7># Aj-olofl ^JT.^ #tfl<* -g-Al nj- 

^43^3- , tf^tr ^ ^ 4# u o V ^ 7>^7># ^z]-ofl7fl 4=-^ 4^ *ti^ °J 

«°1 
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1020030058546 



°^\- 2003/10/22 



t^AS^ ^.av ? ^ eflol^ <H3H (Distributed Feedback Laser Array : DFBL) , tytf-Q %)<>} 
^(Multi-Frequency Laser : MFD, ^ « 0 >^^ ^(Spectrum-Sliced Light Source) 

##tr ^-^ »*M£- ^^r Br^- r}]^^ ^-o. ^ « ^ ^ ^EK Wave length 

Division Multiplexer Filter : WDM Filter) ^-JtsfS-l ^3]^ 4# ^-f^/ 

^^f^7l ^-_ojL #2. cm 4^ 4^ ^fl^#S #^*Hr *8 3]<S] 

4. nJ-eM, ^#*r a J"^S] 4^ sj-^ £tt 4t3 *HM"& # 

i^H^ %%o_S.^ cfo]^.c (Light Emit ting Diode), ^!Hr 

n}ol^.^(Super luminescent Diode), 2.JE.<^ b|] J=Lel-s|l* Bfl o] *| (Fabry-Perot Laser), s] 

£-ff- ^7> ^-B- ^7], ^ Sj^ ^o] A>-g-^i olcf. 

^■SlM-, ##tr ^ 31 ja^-^ efloi^^ ^ 7 >^ ^V-y ^^l, Af-g- 

7>^*r ^ tfl^o] f^i A>-g- 7Bf*r ^7> ELTfl 4EltHr §-*fl7)- ^Jcf. ZL 

«l*B^£l #^§r 7}-^tr ^7> ^ S-EL^ sflw.iL]- 
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1020030058546 #3 2003/10/22 

W ^(Mode Partition NoiseHl ^tb ^-§- ^ <y*IH ^ ^ 



<18> ^-^o. AJ- 7 )*V ^eflo^ -g^^g- z$\^Z\7) 3 , S.^^ 

7^ ^ ^£7> ^^^1 3}-^ ^ Cf^ Al^ofl ^-g- 7^*> <?>^^o] C^aV % 

<21> A oM eflol^#SJfEi ^A]s} cf = ^.g. ^-^o) ^fl^s.^- #A]Jr S Cf^^-A] 

*H, f^llt #^*Kr ^^-/^Cf^^7l^; 

<22> a o V 7 ] t^^/^f^HH nf^Sj-^ ^IS* o]^ #3H>H ^A]7l^ tiVS^l 

<23> o}^> M. aVtg^ yj-^-Al*]- Aj A| 6fl» ^jJjL^ ^S^cz) ^^ig ^Sj- Z> 
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1020030058546 ^^ <H*}: 2003/10/22 

<24> £ l£- afll ^X\d\)6\] ^A]7l^ tMS* M-EfVBcf. £ 1-1; %S 

#e^Kr t^sj.^- ^ A] 71(100)^ i*M*l#( 140 , tf^/^ tf^^KllO)^, 

^1 ^"^^-71 (Semiconductor Optical Amplifier; 150)^, %$\<$ (Broadband Light Source; 
120)4, ^il-ell o lEi(130)» SE^tr*}. 
<25> # 7 j ^-c^ #^(120)£r ^ *}-# rfl^^ ^.o. ^a)^-. #7l ^ #7l t^S*-/^ 

f^7l(110)<HH #3l ^ 4^ aRM^ ftS ^4^5f^l * #71 

efM^CUO) ^^.S. <a^€cf. #71 #tfl<* ^(110)^: ^7> ^-R- f^7l iE^r 

<26> E 3 ^| £ 5u £ H eflol^ 7 > -SR 1 " ^fl^* ^^«rfe ^ a^-fr 14 

^fl^^r #71 eflo]7-ls-( UO)^ ^ ^ ojrf 

<27> £ 3* %^*r^ , ##%r ^ ^}o)^ 7^^ ^ cfl^^ ^-g- ^ 

<28> £ 4^*1 £ 5» , ##*V ^]w. 51-3^1^- efloj^ ^^s.( X _ n ~ \ n ) # 

olH II ifl^M «RR]# 3r#(A 0 )4 iWRr 3f#^ ^Uo)* ^ # 

^j- ^ 4^0. uf^-sflcf. ^, ##tb ^y.^-ifil^. eflo]7^ nj-^j- ^ofl o^fl a$a$ 
^ ^^(Ao)* f^-O-S ZL ^<££l 4 7] 7> «^^l^o.S.Ml ^Sfl^l 2.£. ^ #-g- *J 

^-B-^ ^£-# M-(Dispersion effect) ^-<H1 ^1 ^^r# "cRl^l ^cf. 
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1020030058546 #^ ^7}: 2003/10/22 

<29> E 6^ ^ l^f «1JH*>71 ^2fl 7} ^2) \3]Md\]£.*\ Cf^ £.= ^ ^^^-^ hu°]Zi 

<so> £ 6 71 #efl^ 311 J± el -5)1* eflo]^^ _ 120 ~ -130 dBm/Hz £| i^oj 

^» -g- ^<H1 ^-g-^ 4# ^€ *fl^£ «f -100 - -110 dBm/Hz v^o] 

<31> t\^o] t ##tr ^ 5|-# ^ofl SjSfl Ag^^ A Q )^ ^1-71 ^ ^ofl 

^ ^fl^s- a>o1^ ^| 7l ^ojo] _g_t= <3*|]#(Side Mocd Suppression Ratio; SMSR)°1 

^ #31^1 #7l «VE*ll ^-^71 ofl *1 #^A5L*) ^ 5fl ^1- #0} ^oi^ o]*> av 

^ #5. ^--§-(Relative Intensity Noise : RIN) JE^r ^4. 
<32> #71 4^5r/^ 4#2}-7Kll0)^ #7l Bfl a] 7^ # ( U0 ) ^ £ « E 1 ^a]^ S^V 

^^--i- ^Hs-S. i^sM^H #7l ^^ellolE^(i30)S #^^^1, #7l *H-efl ol el (130)5.-^- 

E i 4# ^<3^ #71 #-g- #Jl 4^ 4#* Ul^/j ^-S-S. 

sfl^ ellol7l(i40)S #^*Vcf. # 7 i 4^/^ i}^S}-7l 3.(110)^ ^-£4^-1 
(Arrayed Waveguide Grating) ?§-°} <4-§- 7>^-«}£l-. 

<33> j£ 7 ) A^ellolE-l(130)^ #71 ti>£^] ^-^71(150)4, #7l 4#2f/^ 4#5f7l ( llO)^ , 

#71 #rfl<*j ^(120)#^f 4 7fl^1 £H ^r^H <a^^4. #71 ^^eflolEKl30)^ #7] 4^ 
2r/^4^2r7l(110)5.^E-l ^A)SJ r4^5l-^ >y-7l f^llf #7l i&£*|) #^if7l ( 150)51 #3 
*>J1, #71 #cfl<*| M(120)^.S.^-Ei ^A]^ ^ S}-^- tflc^ #71 #71 4^2}-/^cl-# 

5}-7l(ll0)5. 
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1020030058546 #^ 2003/10/22 

<35> £ 8* ^-S^, ^7) tfVS^l W^7l(150)^ ^"71 Aj ^0^(130)51-^ ^^]^ 

^KlJi-I- ^^l^i #^€r}^, ^Is^ mi^} <4*£H #41 

j:^ ^7i7}- ^^o.s. #7>^^ Qjti> ^^r, ^l<g ^vjO^ofl alsfl^ ^JlsI ^ 

<36> ^^*V 1^ ojcrf o. aV 7 ] ttV^^j ^.^ 7l(150)ol l ^Jl^ ^7]- ^7> 

^71(150)^1 ^51^ iL^ ^7H>7fl ^°fl 7l<y*>^ ^^-olcf. 

<37> ^-71 #51*11 %^7] o]^ ojc^ -j_ ^Al£)i=. fAllS] 3X}-^7|- ^"71 a>£ 

*fl %^7)7} f^Z} ^ -g-^ofl o]^*l; *>71M-, ^71 W 

^71 oil 7Hfl^l^ ^7}^ ^ 7^*>Cl-. 

<38> ^, #7l tiK5L*ll W^-711- ol^. oj^^^ ^^M^jO^ tfl-^-<H) 

^a]^ #zjsl z}- ^fl^-i-ol 4^5)-^ tftflaj ^(Relative Intensity 

Noise)* 2}^SH7l^ ol^ol 
<39> £ 9fe lOOfflASl ^ ^^-7> ol7>SJ ol^. Aj-Efld; A)<2l ^7l #^7l 

(150)51-, 200mA^l ^ #^7} 9j7>^ ^ ^-Bfl(2; ^-7) «Ke*11 #^-71 (150)£h 

^sflsl ^(3; ■) z^o^ ^^1-^1 win # <Hlsl^:(Bit Per Error Rate)* «1 
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1020030058546 <&7\\ 2003/10/22 

rLEfl^ojcf. £ 91- ^S}^, 44 100mA, 200mA ^ ^-ff-i- ol7>4 o)^ ^jr). ^-Efl 

5} ^-71 #5^1 (150)4, ^sfl^ *fl^o] a] B xg- ofle^(Bit Per 

Error Rate)°14. ^, -34dBm^ i^l^H, #efl^ #^H14 #*34 ^fl^^r 6-5 4 0 1^1 «1 
B # ofl&l-l-a- iL^ ^ofl, 200mA2] ^7} 9l7}& ^-fofl io~9 ^l^l y ] 

H ^ <Hl&|-i-§- lOOmA^l ^ ^fr7> «?]7}^ ^-f^ *fl^ 9-8 4°l£l ^ ofl 

^ 4^2] ^.g. 44^4. £ 21- %i-S*>^, 4>7l <#«KV Sj-^V ^ Cff^ S}*J= 
t^Jlt #^*>i, A oH^ ^<M4^r 714^(200)4, 44^1 3# 

n^JL ^ #^Rr 4*r4 7\<* 4#(400)4, ^7} 714^(200)4 #4 7pg4 

lr(400)^§r f^Rr 4*3 714 ^(300)* i^tr4. 

#4 ^ 44 ^-(200)^ 4^ #^*Hr 4^ #tfl^ ^(240), #*J= ^ #§J*> 

tt A J-*^ ^4]^ #^(250)4, 4*r4 4^ ^l)^** 4^ ^j&sL 4^4471^ 4^4/^4 
^4-71(260)4, 4-M°14(270)4, 4l SHS. ^ ^ (241)4, *fl2 «J= 2^ ^(251)4, 
^4^44 44# ^#*Hm^ 4^ ^#7l#(221, 222)4, 4^4 efl^S 

(211, 212)4, Sh£*ti ^^-71(280)4, 4^4 4^ ^ ^^7ll;(231, 232)^- 5L^tr4. 

#4 4^= 4^ ^(240)^- 44 4^ 4^ 4* #^4^, #4 44 #4^ 

4^(250)£r ^ #^tr4. #4 4£r 1550nm^l 4# 4^4 tfS 4€- 44* # 

tt #4-g- #^f-^.s^l 4-4 ^<y- 7i 4 ^-(200)01 #7i 7><a4*(400) 44^-5. ^i^ 

*r7l ^tr 44> ^-^4 ^Itt $l£4 ^4. ^^^l #7l %-8r 1310nm 

4^- cfl^^ ^ 4^ 4^ ^ 
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1020030058546 °AA- 2003/10/22 

«1#^# %^ Wn^SLS-^ #7l 7>^^>1;(400) #?1 ^° 0 > 7l*l^(200) s}-# 

#*J= ^fl^#* #7l #*J= ^ ^(240, 250) ^-S^ 

-8-71 511 #(211, 212)£r ZL ifl^l ^Aj^ SfltjJ- «m^# ^-ofl S^V ^-^1^ 

#71 ^slV^i^sM (260)5. ^«e1-si|* 3H*i ^°1 ^}-§- 7>^V 

#7l c^s}-/^q-^s}-7)(260)^ #71 *1<*| 7l^^-(300)^.S-?-Ei ^A]^ #%t #^1Jl« 
#3l 5>±r 4^ #^ ^Cf^Sj-Al^A-^ #71 Z]]°]X\^(2U) 

A^SLsL^B] ^Aj<g ^1-71 ^fl^l-^- fAlIS cf^SM^i #71 <5>*J= 

^]JL^r #71 ^ Sf-^ Ufl^ J4- 2|-# tfl^^- A>^-^, ^V 7 1 v\^/<*V\^7\ 

3.(260)^ ^-S^^ 3 a} Af-g- 7\^\v\. #71 cf^s}-/^cf#2l-7l(260)^ #71 

^-i: #Jl 4#^r «1*H3# ^ ^^.a] ^ a^ Aj- 7] ^ ^ ^ 

^ v 7ll-(231, 232) ^^-S. 

#71 ^BM ^^-71 #(231 , 232)^ #71 cf^s)-/^ tB^7l (260)3.-^1 ^Aj£ aJ- 7 1 

#%> #3 #71(221, 222)5. #^^>i, ^4^^ #7l 

*fl# 31 °1 71(211, 212)5. #^4. SEfb, #7l sJ-^V AjEfl ^^-7l#(231, 232)£r Sfl^ 5fl 0 l^ 
#(211, 212)3.-*f-Ei ^ai^ ^ ^s.^ AJ-71 cl-^Sl-/^cf^sl-7l(260)S 

#71 ^#7l#(221, 222)£r #71 sj-^j- Aiifl ^^"71(231, 232)5.^ ^a]^ aJ- 7 1 aJ-t£ 

*HM AA% II t^-Ol^c ^4 ^ ^>l-ol A}-g- 7 >^ §>Cf. 
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1020030058546 #3 ^7}: 2003/10/22 

<47> # 7 ] ti>£^] ^#71(280)^ n. ifl-M ^a]^ #71 #%!= ##Jl ^ fAjif ol 

^ SSI" #3]<M #?1 ## ^S^r #7l t\^mt\^7]S. %%*\JL, #7l 

*}<8= #7} x]q 7)7\ ^-(300) AS #3th=h 

<48> #71 A^eflolEl(270)^ #71 t^sj-/^ c^S^l (260)3}- #7l «K5L*ll 53-^7) ( 28 0) ^ 

4°H ^^11^ #7l ## ##Jl £ ^ ^ #71 T^^/^f^l (260)5 #^^>J1 

, #71 ##Jl ^ #^ #71 ti}£^l ^-^71(280)5. #^*Vcf. 

<49> #7l X| 1 iffls. ^ ^(241)^ #71 ^-tfl^ ^4 #71 ^3Me-1 (270)51 A> 

°H1 31*1^5*1 n. iflJfofl ^#s} #*j= ^Jr* #71 ^1- efl oIeK 270)5. ^M^IjI, #7l 
W %Sr #7l A^eflolEi (270)5 ^4^1 7J cf. 
<50> #71 X| 2 »JJ= ^fl^ ^Ei(251)^ #71 #^= #$\& ^(250)4 #71 ell o] El (270) 

A}o]6\] ^1^1^0.5^1 ZL ^o\] ^Jif #71 A ^ e1 )olE^270)5 tiVAVA^lJl, # 

7l #* #71 A^eflolE-](270)5 ^^Al^lcl-. 

<5i> #71 7l<* 7l^l^-(300)^- #71 ^# 7l^l^-(200)A5^-Bl ^ajsi #ig ^ #jr rfs. 

4#-i: wl^^ ^cf^sl-Al^Jl, #7l f^llt #J: 4^ 

^ 4-0^ ^^#5. <^^#5l-Al^^ #71 7l-<y7>l-(400) 2|^A5 #^*Rf 1=H^/<*j 

4^21-71(324)1- S^W. a*V, #71 q-^sl-/^ cf ^5>7l(324)^ #7l 7V<g7}lr(400) zj-zj-o. 

5^-Ei #7] #t£ ^V^^g- #tg= ^-#^5. t^SH^ #71 717,1^(200)^-5 # 

#71 ^5>/^4^7lS.(324)^ #£L^5<I ^7.> ^ol A}-g- 7>^>4. 
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1020030058546 44: 2003/10/22 

#7] 7hj*>#(4oo) 44^- «i4^# 4<hi 44 43€ 4*^ *HM- #3*} 

^ 3M4(431)4, 44 *1<* 7l^^-(300)^-S-^-Bi *fl4 ^ j^-fr ^#S)H^r 43 

#71(421)4, 44 4^ ^^71(411)* i^tf. 

#7) a|M*|(431)fe 3fl°l*l f-§- S4«" ^ ^>7l ^#71^.(421) 

1£ 4°l£.£l ^4 4^r <t4^ i4l:# 5144 ^ $14. 

^71 44 4<^ ^f-7l(411)^ ^7] Eflo]^ (431)5.^- ^ ^A]4 ^-71 44 #71 

*1<3 7] ^^-(200)^.5. #^*>J1, ^-71 4<* 71 4 ^-(300)^-5.^ ^4 ^"71 ^^-S: 4 

7l ^#71(421)5. #^44. at!:, ^"71 4^ 7l4^-(300)^.S.^-Ei ^ai^ Sfl4 «144^ % 
^ #71 31°1*-K431)S #344- 



Jl41 

£ 4*3 44 434 4^ *D4#°1 4^44 44JL-& °1^- i4 4^ 4^*11 4 
^7H14 4 44°ll 4^- 2.=. 44 4^, 443 °- 

££ 44 4 -§-^5- 44 4 ^4^1 ^44 i^fi.s^ 4^ ^ 4^ t^i- 44a] 

7l7fl Sl^ oj^o] clef. 
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1020030058546 #3 <Qx\: 2003/10/22 

[^T 1 * 1] 

#Ji sj-^-a- ^ ^.-^ ^^s.^. 4^*1 *H #3*Hr 44^- 

^ eiH*i*4; 

#71 eflol^S.^^ ^X\Q ^ T^Kg- ^v- jm.^ *fl^§.£ ^-ai^s. cf^sj-Al 

^H, t=H^S l^Rr ^3*/^t}f^7"|<2]-; 

[3^* 2] 

*fll %H1 £M*1, 

#71 C^Jrj-S} f^llf #7l tiV^^l ^^7lS #^}JI, #71 #cfl<* ^<Hl^i #^ 
^ #71 #71 cf#2|-/^ul-#^7lS #^*>^ ^f-eflolE^ i^M, 

#7] ^Sf/^^sM^r >^7l #^HH #71 #-g; #Jl Cj-s B^jvg- # 

^ 4^ «1*K]# <*jCf^sM^ ^-71 efloj^l; z^c^ ^io S ^ 

25-15 
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^ 2003/10/22 



3] 

A oM #tfl« oj-g. ^ 7 > ^-fr ^7l« if"^ Cf^-^- 

71. 

4] 
5] 

*fli &<>H. 
[^^* 6] 
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1020030058546 #^ ^*>: 2003/10/22 

71^1^ ^7} 7><8 f^l*Hr 7]*}^ 5L^<5Hr ^ Cj-f> X\^6\] 

71*21-; 

=L ^-¥"^1 <r<£l€ ^"71 ^-Al^. ^ <5>^ ^« ojs. £S j. ^-Eflofl^ ^A]^^ 

A J"7l %*\3L^ #7] A^/^^7]S. %%*}3L, ^7} <5>t£ ^jL^r #7l *1 7^1 

^SLS. #3sRr «K£*I1 W^7lsq-; 

^ ^"71 4^^/^^2}-7l^Ei ^A]^ «fl^ tftfr sfl^ afl^ ^#7lS. 

y o V ^ 2)-^ 4# 
7] 

^1 6*8-41 ^71 71^1^, 

#^*Rr W #31 ^31-; 
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1020030058546 #^ <£)*}: 2003/10/22 

#3L 4€- 4-0] wl 3L#*>fe ^ 4# 4 "34 #^ 

#3*Rr #<8= #314; 

#4 4#3}7 < 34#4-7l4 #4 #f^4 Si 4°H1 fl^^ O.S^ #4 #*J= % 

^ ^ 4^ #4 4^/^4^3-43. M^jL, #71 4^ ^Jr ^ #%> #4 

te^l %^7lS. #§^Kr 4^4°144; 

#71 4*^ ^4 41^M4 A}o)6]} 44=] o_s.*| n 4^1 £ #*J= 

t A Jit #4 A^eflolE^ y>A>Al7lJ7, #71 4^ ^-i- #7l Alf^|olElS ^-44 ?1 afl 1 

sfli ^4; 

#71 #%> #4<3 #^4 #71 453H4 Al-Olofl ^^ao^ iflJjLofl ^A]sl ^ 
t A Jlt #71 4^444^ #44 ?1^-, #71 #^= #7l 4^4°143. ¥44?^ 42 

ifflJEL 4^ €4» E-l i^44, 

#71 4#47^4#4-7l^r #7] 4^ #J: 4^- 4 #-8: 4^4 «m^# 
«^4^21-ai^a^ a o v 71 ^ ^eh ^th7l# 44°-^ M4-§- ^^Sls. 4^ 4# & 

4^ 4^. 

8] 

4 7%H1 &44, 

#4 #4^ 1550nm 4# 4^ *^Kr 4^- ^7> ^-fr 

#^■41- a>-§-^ ^io S 4^ <##^ 4# ^ 4^ 4^. 
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l^^ty 9] 

all 7^] 

W #3= 1310nm 4# Tht ^#^ht- #3*Rf <H# ^7} %^$r 

#^711- A}-g-^-g- ^io^ *|.- «^ ^ Al^efl. 

10] 

*fl 6%H1 sa<>w, 

^71 BlM^^r 311 -511* ^V-g-^* ^-^A^L <y=« 0 V^ ^ £^ Cf^ 

11] 

#7] Z]- 7>^7|-S-^^-Ei ^A]^ #^ #^ #a]JL;sL T^SM ^ # 7 1 ■ 

71^1^-O.S #^VJL, ^71 71^1^-O.S.^ ^#=1 #71 #*§= # £ #2. # 

51 Sfl^S-Jg. Q^^Al^ Sfl^ 7}<$X}S_ ^s|-/^Cf^^.7l» S#^g- ^ 

<L£. 75}±t 2}"# *1^. 

12] 

*D 6*cN &<>H, ^71 *1<* 71^1^, 
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13] 

^ ti] ^ ^ ^-i-S. ^tJ-^SH 7lJ1) AV 7l ^ fAlHf 4^0} ^ jjfl^s. <*^5H 

^71 3^ ^ ^-71 til*H^ #*^r ^"71 7pj7>l- ^O.S #3*Rr 

1 3*>« A>-g-^ O.S *Vfe ^ ^ 4# Aj^Efl. 



14] 

^ ^fl^# a o v 7 ] ^#7ls #^*}Ji, ^71 HltV-y^ 4M eflol^s. *W 
^^"7}» ^}iL5. ^ 0 <K V ^ sj-^ ^ Al^Efl. 
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15] 

#7l SlM*|fe 3M*1«- A>-g-f-^- s^os. ^ oj:^ ^ A] 
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